SUMMARY The influence of acute hyperglycaemia on pain sensation was assessed in eight young adult non-diabetic subjects. Acute hyperglycaemia was induced with IV glucose in a double blind fashion, with IV saline as a control. Pain thresholds were assessed by a painful heat stimulus delivered by a Marstock thermode on the thenar eminence. Heat pain thresholds did not significantly alter during either acute hyperglycaemia or the control saline infusion. Previous work demonstrating a lowering of electrical pain thresholds by hyperglycaemia has therefore not been confirmed using a natural painful stimulus.
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Experimental work in animals has shown that hyperglycaemia can reduce the antinociceptive potency of morphine.' Morley et al2 have shown that acute hyperglycaemia lowered thresholds to painful electrical stimulation in normal human subjects. These findings are compatible with the hypothesis that hyperglycaemia, or rapid fluxes in blood glucose levels, increase pain sensitivity. They also showed that diabetic subjects had a lower pain tolerance compared with non-diabetic controls. Morley and colleagues conclude from their studies that glucose may modulate opioid receptors in man. A recent editorial called for further work on the association between hyperglycaemia, pain perception, and possible glucose modulation of opioid receptors.3 Electrical stimuli of sufficient intensity to activate nociceptive fibres will perforce generate impulses in every other kind of nerve fibre. Therefore, we favour the use of a noxious heat stimulus, which selectively activates small Ab and C fibres.45 We assessed the influence of hyperglycaemia on pain thresholds using a noxious heat stimulus, delivered by a Marstock thermode. 6 
Subjects
Eight healthy, non-diabetic subjects (4 male), mean age 25 years (range 18-38), were studied. All had normal fasting blood glucose (< 6 mmol/l) and glycosylated haemoglobin values of less than 7% (laboratory reference: 5-8%), and were taking no medications.
Methods
The subjects were studied after an overnight fast and all experiments were conducted in a quiet room with an ambient temperature of 19°C. Two intravenous cannulae were inserted, one in each antecubital fossa. Each subject was tested twice in a randomised, double blind, crossover study to receive either an intravenous bolus of 50 gram glucose in 100 ml or an equivalent volume of normal saline. The alternative injection was given a week later. All injections were made over a period of 2 minutes. Venous blood for glucose estimation was taken at 15 minutes before injection (fasting), and 0, 5, 10, 20, 30, 40, 50, 60 minutes afterwards. Heat pain and cold thresholds (HPT and CT) were obtained with a Marstock thermode attached to the thenar eminence of the non-dominant hand and held in place by a small weight.6 A constant current of 2 A was delivered to the stimulating plate and the test subject indicated the perceived thermal threshold by pressing a switch which reversed the direction of the current and therefore of the temperature change. The thermode was thermally buffered by circulating water at 35°C. The temperature of the stimulating plate was measured by a thermocouple and displayed on a chart recorder. The HPT and CT were measured over 5 minutes and mean values calculated at the following times: 15, 5 minutes before injection (two fasting values), and 0, 10, 20, 30, 40, 50, 60 minutes afterwards.
The study design was approved by the local ethical committee.
Statistics
Blood glucose, HPT, and CT for the eight subjects are given as mean, SD. The HPT and CT after IV saline were compared with those following IV glucose using Student's paired Does acute hyperglycaemia influence heat pain thresholds?
Results
The mean fasting blood sugar (SD) on the two test days were similar: 4 8 mmol/l (0-4) for IV saline, and 5 0 mmol/l (0-4) for IV glucose. Fifty gram of IV glucose produced a prompt and marked rise in blood sugars (fig 1) , reaching a maximum of 21-1 mmol/l (6.7) at 5 minutes. In six subjects some discomfort in the arm was reported during the time of the injection. When the study was completed, it was realised that the discomfort occurred during the glucose injection in all 2) . One subject showed a transient rise and fall in HPT and CT, which coincided with the 2 minute IV glucose injection and the onset of discomfort at the infusion site.
Discussion
We conclude from our study that acute hyperglycaemia in healthy subjects does not affect the perception of thermally induced pain. 
